-2- 



Application Serial No. 10/582,615 
Attorney Docket No. 0670-7078 



The listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1. (Currently Amended) A transmitting apparatus comprising: 
a data dividing part for dividing given data in a unit of bit: 

a bit adding part that adds for adding predetermined bits to bits of main data 
accord i ng to in accordance with quality of an environment of a communicat i on path to 
produce hybrid bit data; and 

a data transmission characteristic measuring part for measuring a data 
transmission characteristic in a communication path, wherein the bit adding part 
operates to acguire a value of the data transmission characteristic from the data 
transmission characteristic measuring part and to decide Quality of an environment in 
the communication path on the basis of the level of the acguired value of the data 
transmission characteristic: and 

a modulating part that p e rforms for performing modulation on the basis of the 
produced hybrid bit data produc e d to produce a modulat e d wav e s i gna l and transmits 
the to create and output a modulated [[wave]] signal, 

wherein the bit adding part operates to d e cid e qual i ty of an o nv i ronmont of a 
commun i cat i on path, add, wh e n it i s doc i dod that th e e nv i ronm e nt of tho communicat i on 
path is def e ct i v e , add redundant bits to respect i v e bits of main data to produc e the 
hybr i d b i t data, and add, wh e n i t i s d e cid e d that tho env i ronm e nt of the communicat i on 
path i s non d e f e ct i v e , r e sp e ct i v e b i ts of associat e d data associat e d w i th th e ma i n data 
to th e r e spect i v e bits of th e main data instead of tho redundant b i ts to produc e the 
hybr i d bit data each of bits of the main data to produce the hybrid bit data when it is 
decided the data transmission characteristic measuring part that the environment of the 
communication path is defective: and 
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wherein the bit adding part operates to add bits of association data to each of bits 
of the main data instead of the redundant bits to produce the hybrid bit data when it is 
decided bv the data transmission characteristic measuring part that the environment of 
the communication path is non-defective, the association data being associated with the 
main data and obtained bv utilizing additional information for expansion services . 

2. (Original) The transmitting apparatus according to claim 1, wherein the bit 
adding part operates to arrange symbols of the hybrid bit data such that a Euclidian 
distance of the hybrid bit data added with the redundant bits is extended. 

3. (Original) The transmitting apparatus according to claim 1, wherein the bit 
adding part operates to add the redundant bits to the respective bits of the main data 
such that a gray code is produced. 

4. (Currently Amended) The transmitting apparatus according to any one of 
claims 1 to 3, further the data transmission characteristic measuring part comprising a 
received signal strength indicator measuring part that measures a received signal 
strength indicator of a data transmission destination, wherein the bit adding part 
operates to acquire the received signal strength indicator from the received signal 
strength indicator measuring part and decide quality of an environment [[of]] in the 
communication path on the basis of a level of the received signal strength indicator 
acquired. 

5. (Original) The transmitting apparatus according to any one of claims 1 to 3, 
wherein the bit adding part operates to acquire at least one piece of information among 
the received signal strength indicator measured by a data transmission destination, a 
vector error of a demodulated wave, and a bit error and decide quality of an 
environment of the communication path on the basis of the information acquired. 
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6. (Original) The transmitting apparatus according to any one of claims 1 to 3, 
wherein the modulating part performs modulation in accordance with a multi-value FSK 
system. 

7. (Currently Amended) A receiving apparatus that receives a signal produced 
on the basis of hybrid bit data obtained by adding predetermined bits to respective bits 
of main data, the predetermined bits including redundant bits and bits of data 
associated with the main data, the apparatus comprising: 

a demodulating part that demodulates the signal received; 

a symbol deciding part that applies, at every Nyquist interval, symbol decision to 
the signal denrfodulated by the demodulating part to produce a symbol value; 

a bit converting part that converts the symbol value produced by the symbol 
deciding part into a bit value; and 

a data rocov e ry i ng recovering part that combines respective bits of the main data 
to recov e ry recover original main data from the bit value converted by the bit converting 
part, combines bit data added to the respective bits of the main data to form combined 
data, decides validity of the combined data formed, r e cov e ry s recovers data decided as 
valid as additional data, deletes the added predetermined bits when it is decided that 
the combined data is invalid, and combines the bit data from which the added 
predetermined bits are deleted to r e cov e ry recover original data. 

8. (Currently Amended) The receiving apparatus according to claim 7, wherein 
the data recov e ring recovering part operates to d e c i d e s decide validity of the combined 
data formed .by combining the added bit data in accordance with a cyclic redundancy 
check. 
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9. (Currently Amended) A data transm i tting m e thod charactor i zed by compr i s i ng 
method for transmitting data, the method comprising the steps of : 

a stop of decid i ng qua l ity of an env i ronm e nt of a commun i cation path; 

a step of adding, wh e n it is doc i dod that the onv i ronmont of tho communication 
path is d e f e ct i v e , r e dundant bits to rosp o ct i vo bits of main data to produce data, and 
adding, wh e n i t i s d e cid e d that th e e nv i ronment of th e commun i cation path i s non- 
defect i v e , r e sp e ctiv e b i ts of assoc i at e d data assoc i at e d w i th tho main data to th e 
respective b i ts of th e ma i n data instead of th e r e dundant b i ts to produce hybr i d bit data; 

orvrl 
CirTvr 

a st e p of producing a modulated wav e s i gna l on th e basis of th e hybrid bit data 
produc e d to transmit th e modu l at e d wav e s i gnal 
dividing given data in a unit of bit; 

adding predetermined bits to bits of main data in accordance with Quality of an 
environment to produce hybrid bit data; 

measuring part for measuring a data transmission characteristic in a 
communication path, wherein the bit adding step performs a process of acguiring a 
value of the data transmission characteristic measured in the data transmission 
characteristic measuring step and to decide gualitv of an environment in the 
communication path on the basis of a level of the acguired value of the data 
transmission characteristic; and 

performing modulation on the basis of the produced hybrid bit data to create and 
output a modulated signal 

wherein the bit adding step performs a process of adding redundant bits to each 
of bits of the main data to produce the hybrid bit data when it is decided in the data 
transmission characteristic measuring step that the environment of the communication 
path is defective, and 

wherein the bit adding step performs a process of adding bits of association data 
to each of bits of the main data instead of the redundant bits to produce the hybrid bit 
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data when it is decided in the data transmission characteristic measuring step that the 
environment of the communication path is non-defective, the association data being 
associated with the main data and obtained bv utilizing additional information for 
expansion of services . 

10. (Currently Amended) A data receiving method of receiving a signal 
produced on the basis of hybrid bit data obtained by adding predetermined bits to 
respective bits of main data, the predetermined bits including redundant bits and bits of 
data associated with the main data, the method comprising the steps of: 

demodulating the signal received; 

applying, at every Nyquist interval, symbol decision to the signal demodulated to 
produce the symbol value; 

converting the symbol value obtained by performing the symbol decision into a 
bit value; 

combining respective bit data of the main data to r e cov e ry recover original main 
data from the bit value obtained by the bit converting step; and 

combining the predetermined bits added to the respective bits of the main data to 
form combined data from data of the bit value obtained by the bit converting step to 
form combined data, deciding validity of the combined data formed, r e cov e ring 
recovering data decided as valid as additional data, deleting the added predetermined 
bits when it is decided that the combined data is invalid, and combining that bit data 
from which the added predetermined bits are deleted to recovery recover original data. 

11. (Currently Amended) A computer program that causes a computer to 
execute the processing steps of: 

dec i d i ng qua li ty of an e nvironment of a communicat i on path; 
adding, when it is d e c i d e d that the env i ronment of tho commun i cation path i s 
dofoct i v e , redundant b i ts to r e spect i ve bits of main data to produce data, and adding, 
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wh o n i t is doc i dod that tho environment of th e commun i cation path is non defect i ve, 
respect i v e b i ts of assoc i ated data associat e d w i th the ma i n data to tho r e sp e ct i v e bits of 
tho main data instead of tho redundant b i ts to produc e tho hybrid b i t data; and 

producing a modu l at e d wav e s i gnal on the bas i s of the data produc e d to transm i t 
tho modulat e d wave s i gnal 

dividing given data in a unit of bit; 

adding predetermined bits to bits of main data in accordance with gualitv of an 
environment to produce hybrid bit data; 

measuring part for measuring a data transmission characteristic in a 
communication path, wherein the bit adding step performs a process of acguiring a 
value of the data transmission characteristic measured in the data transmission 
characteristic measuring step and to decide quality of an environment in the 
communication path on the basis of a level of the acquired value of the data 
transmission characteristic; and 

performing modulation on the basis of the produced hybrid bit data to create and 
output a modulated signal, 

wherein the bit adding step performs a process of adding redundant bits to each 
of bits of the main data to produce the hybrid bit data when it is decided in the data 
transmission characteristic measuring step that the environment of the communication 
path is defective, and 

wherein the bit adding step performs a process of adding bits of association data 
to each of bits of the main data instead of the redundant bits to produce the hybrid bit 
data when it is decided in the data transmission characteristic measuring step that the 
environment of the communication path is non-defective, the association data being 
associated with the main data and obtained by utilizing additional information for 
expansion of services . 
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12. (Currently Amended) A computer program for causing a computer to 
execute tho proc e ssing a method of receiving a signal produced on the basis of hybrid 
bit data obtained bv adding predetermined bits to respective bits of main data, the 
predetermined bits including redundant bits and bits of data associated with the main 
data, the method comprising steps of: 

demodulating a signal received; 

applying, at every Nyquist interval, symbol decision to the signal demodulated to 
produce a symbol value; 

converting the symbol value produced by the symbol decision into a bit value; 

combining respective bit data of the main data to r e cov e ry recover original main 
data from data of the bit value converted; and 

combining the predetermined bits added to the respective bits of the main data to 
form combined data from data of the bit value converted, deciding validity of the 
combined data formed, r e cov e ry i ng recovering data decided as valid as additional data, 
deleting the added predetermined bits when it is decided that the combined data is 
invalid, and combining the bit data from which the added predetermined bits are deleted 
to r e cov e ry recover original data. 



